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Design Criteria and Methods

The runoff calculations presented in this study are produced using the Unit Hydrograph
method as detailed in the current Riverside County Hydrology Manual. Because this is a
preliminary study to determine feasibility, multiple recurrence interval storms were not
produced as would be required on a final report. This study presents the typical worst
case storm events which are typically the 100 year storms.

The County requires that post-development runoff does not exceed pre-development
runoff.

The proposed detention system will be a series of perforated High Density Polyethylene
(HDPE) pipe surrounded by gravel. A flood routing analysis is performed for each of 3
separate tributary areas on the project. Each system will be drained by way of a pump
and the effluent will be directed through a Modular Wetlands Unit to attain water quality
requirements.

Rainfall data, soil loss, and SCS curve numbers are based on the County Manual. No
volume reduction is taken for infiltration, although the basins will incorporate under-drain
systems to evacuate standing water. Detention basin volume and outflow calculations
are produced with a spreadsheet program.

Hydrology Model Assumptions

Existing Condition:

Runoff Index = 85 — From Plate E 6.1 of the RCFC&WCD Hydrology Manual

Soils Type = B — Soil map included.

Rainfall Data — NOAA Atlas 14 per SB County requirements.

AMC = 2 - Typical for studies of this nature.

Unit Hydrograph Lag Time — Calculated by Hydrology program based on physical
properties.

Base Flow = 0 - It is assumed that omitting the drainage flows from the freeway will

required to accurately compare the existing and developed cases.

Proposed Condition:

Runoff Index = 56 — From Plate E 6.1 of the RCFC&WCD Hydrology Manual

Soils Type = B — Soil map included.

Rainfall Data — NOAA Atlas 14 per SB County requirements.

AMC = 2 - Typical for studies of this nature.

Unit Hydrograph Lag Time — Calculated by Hydrology program based on physical
properties.

Base Flow = 0 — It is assumed that the 60" storm drain, and the bypass systems will

eliminate any run-on to onsite storm drain.
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Detention System Qutlet

The proposed structures controlling outlet flows at each underground storage system will
occur at the last catch basin upstream of the underground storage. As the underground
system fills, no water is leaving the site. At the point that the system is 100% full, an
outlet pipe set at the soffit elevation of the storage system will start to outlet flows to the
existing storm drain system in Webster Avenue. The underground storage system will
ensure Water Quality treatment volumes and outlet times are retained, ensure peak
inflow attenuation, and safely outlet design storm flows to the existing storm drain
systems.

Preliminary Hydrology Results

HYDROLOGY AND FLOOD ROUTING RESULTS
RAMONA - WEBSTER

EXISTING CONDITION -SITE RUNOFF (cfs)

24 HR
1HR 3 HR 6 HR 24 HR
TOTAL VOLUME (AC-FT)
| 100 YR 121.2 89.3 72.7 27.9 9.0

DEVELOPED CONDITION - AREA 1 - RETAIL AREA BASIN OUTFLOW (cfs)

24 HR
1HR | 3HR | 6HR | 24HR
TOTAL VOLUME (AC-FT)
| 100YR 16.1 11.8 | 101 4.0 2.1

DEVELOPED CONDITION - AREA 2 - WEST INDUSTRIAL AREA BASIN OUTFLOW (cfs)

24 HR
1HR 3 HR 6 HR 24 HR
TOTAL VOLUME (AC-FT)
100 YR 47.0 34.4 30.9 12.2 7.0

DEVELOPED CONDITION - AREA 3 - EAST INDUSTRIAL AREA BASIN OUTFLOW (cfs)

24 HR
1HR 3 HR 6 HR 24 HR
TOTAL VOLUME (AC-FT)
100 YR 36.0 42.5 30.2 114 6.0
TOTALS 99.1 88.7 71.2 27.6 ALL LESS THAN EXIST
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Conclusion

This study and the related calculations indicated that the proposed development design
flows can be conveyed to the proposed detention systems without danger of site flooding.
Additionally, the detention systems are properly sized to attenuate the difference between
pre-development runoff and runoff from the completed development.

Note that a final Hydrology and Hydraulics study will be required to accompany final
construction documents to analyze final basin geometry, provide conveyance element
hydraulics for proper pipe sizing, surface drainage facilities and energy dissipation.
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APPENDIX A
HYDROLOGY MAP — EXISTING CONDITION
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APPENDIX B

HYDROLOGY MAP — DEVELOPED CONDITION
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APPENDIX C

UNIT HYDROGRAPH HYDROLOGY

EXISTING CONDITION
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APPENDIX D

UNIT HYDROGRAPH HYDROLOGY
DEVELOPED CONDITION
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APPENDIX E

DETENTION SYSTEM VOLUME CALCULATIONS
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APPENDIX F

DETENTION SYSTEM
FLOOD ROUTING CALCULATIONS
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APPENDIX G

EMERGENCY BYPASS
CHANNEL CALCULATIONS
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APPENDIX H

PUBLIC 60 INCH STORM DRAIN

SYSTEM HYDRAULIC CALCULATIONS
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APPENDIX |

PUBLIC 60 INCH STORM DRAIN

PRELIMINARY PROFILE
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Precipitation Frequency Data Server
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https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.8420&lon=-117.24628&data=depth&units=english&series=pds
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Back to Top

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer
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RUNOFF INDEX NUMBERS OF HYDROLOGIC SOIL-COVER COMPLEXES FOR PERVIOUS AREAS-AMC II

Quality of Soil Group
Cover (2)| A B C D

Cover Type (3)

NATURAL COVERS -

Barren 78 |86 |91 | 93
(Rockland, eroded and graded land)

Chaparrel, Broadleaf Poor 53 |70 |80 | 85
(Manzonita, ceanothus and scrub oak) Fair 40 {63 |75 ] 81

Good 31 |57 {71 |78

Chaparrel, Narrowleaf Poor 71 |82 |88 |91
(Chamise and redshank) Fair 55 {72 |81 ] 86
Grass, Annual or Perennial Poor 67 |78 |86 | 89

Fair 50 |69 |79 | 84
Good 38 |61 |74 | 80

Meadows or Cienegas Poor 63 |77 |85 | 88
(Areas with seasonally high water table, Fair 51 {70 |80 | 84
principal vegetation is sod forming grass) Good 30 |58 |72 {78

Open Brush Poor 62 176 |84 | 88
(Soft wood shrubs - buckwheat, sage, etc.) Fair 46 |66 |77 | 83

Good 41 |63 |75 |81

Woodland Poor 45 166 |77 | 83
(Coniferous or broadleaf trees predominate. Fair 36 |60 |73 |79
Canopy density is at least 50 percent) Good 28 |55 |70 | 77

Woodland, Grass Poor 57 |73 |82 | 86
(Coniferous or broadleaf trees with canopy Fair 44 |65 |77 | 82
density from 20 to 50 percent) Good 33 158 |72 179

URBAN COVERS -

Residential or Commercial Landscaping Good 32 |56 |69 |75
(Lawn, shrubs, etc.)

Turf Poor 58 |74 |83 |87
(Irrigated and mowed grass) Fair 44 |65 |77 | 82

AGRICULTURAL COVERS -

Fallow 76 {85 |90 | 92
(Land plowed but not tilled or seeded)

RCFC 8 WCD RUNOFF  INDEX  NUMBERS
FOR

rlYDROLOGY NMANUAL
PERVIOUS AREAS

PLATE E-6.1 (lof 2)
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